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Dmbx1 in adulthood is essential for long-lasting orexigenic effect of AgRP 
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Abstract 
 
Transcription factors control gene expression by regulating transcription initiation or 
elongation. Especially, those including a homeodomain have a key role in determination 
of cell fates and differentiation during. We have detected a brain-specific, 
homeodomain transcription factor, Dmbx1 (diencephalon/mesencephalon-expressed 
brain homeobox gene 1), and found that mice deficient in Dmbx1 in ICR background 
(Dmbx1-KO mice) exhibit severe leanness and hypophagia associated with 
hyperactivity were observed due to the absence of the long-term orexigenic effect of 
agouti-related protein (AgRP). However, Dmbx1 dramatically changes its expression 
site during embryogeneis. However, the specific time periods and the brain areas 
responsible for those phenotypes have not been elucidated. Here we generated 
conditional knockout mice of Dmbx1 and further analysis demonstrated that Dmbx1 in 
postmitotic neurons in adulthood was essential for long-lasting orexigenic effect of 
AgRP. Furhtermore, Dmbx1 in adult lateral parabrachial nucleus (LPB) was engaged in 
these physiological responses by acting within LPB for supporting the AgRP as an 
inverse agonist or as homeoprotein. In addition, Dmbx1 is a novel tool for elucidating 
the molecular mechanisms of long-lasting AgRP’s orexigenic effect. Thus, Dmbx1 in 
adlulthood is essential for long-lasting orexigenic effect of AgRP.  
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